Rates of nutrient utilization in man measured by combined respiratory gas analysis and stable isotopic labelling: effect of food intake.
Rates of oxygen consumption and carbon dioxide production have been measured in healthy adults during 4 h of fasting followed by 4 h of hourly small meals. Both rates rose to new steady values during feeding, and the respiratory quotient (RQ) increased from 0.792 to 0.924. The RQ was consistent in repeat studies on any individual (coefficient of variation: 2.5 per cent), and differences between individuals were significant in the fasted but not the fed state. Simultaneous measurements were made of the rate of protein oxidation by primed constant infusion of (1-13C)leucine for 8 h. Rates were calculated from the enrichment of plasma alpha-ketoisocaproate and the production of 13CO2 in the breath, taking account of the incomplete recovery of 13CO2 and the changes in baseline enrichment resulting from natural 13C in the food. Leucine oxidation increased by 87 per cent during the feeding period. Rates of nutrient utilization were calculated from respiratory gas exchange and rates of protein oxidation. These showed that fat was predominant in the fasted state, contributing 61 per cent of total energy expenditure, compared with 27 per cent for carbohydrate and 11 per cent for protein. On feeding there was a switch to carbohydrate as the main fuel (62 per cent), with smaller contributions from fat (20 per cent) and protein (18 per cent). During feeding total utilization of each nutrient exceeded its intake from the diet, indicating storage in the body. Dietary carbohydrate was stored without conversion to fat. It is concluded that this method is useful for studying the control of nutrient utilization by food intake.